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This is an Open Meeting
I. ADMINISTRATION 

Notices Were Placed in:

March 21, 2018



 The first goal is consensus

 A majority vote is the determining factor for all sections of the plan

 If the group cannot reach a majority, the NeDNR and the NRDs 

will work together to resolve the disputed issues

 If the SPG is unable to come to consensus by June 2018, 

the NeDNR and the NRDs will work together to resolve the 

disputed issues and create a final plan by August 2018

SPG Decision-Making Process

March 21, 2018



Key 

Discussion 

Highlights

January Meeting Recap
I. ADMINISTRATION

Follow-Up Items

March 21, 2018



 Conservation Study

 Drought Mitigation

 Conjunctive Management

Roadmap Through July 2018

I. ADMINISTRATION

March 21, 2018

March 21, 2018

 Identification of Second Increment Intent

 Elements of Draft Second Increment Plan

May 16, 2018

July 18, 2018
 Finalization of Second Increment Plan



AGRICULTURAL HYDROLOGY

-- THE BASICS

Dean E. Eisenhauer, P.E. Marc Groff, P.E.

March 21, 2018
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The Basics:

Relationship 

between yield, 

evapotranspiration 

and irrigation 



Exercise: Choose the correct label for the horizontal 

axis of each graph
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Options:

• Seasonal Irrigation

• Seasonal ET

• Seasonal Transpiration



Exercise: Choose the correct label for the horizontal 

axis of each graph
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Seasonal Transpiration
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Dryland Yield
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Derrel Martin, UNL



Impacts of Water 

Conservation Practices  on 

Stream  Hydrology 



Goal:

• Discuss the question: Do water conservation practices 

make more water available for other uses in a 

watershed?



Setting the Stage

• Surface water and groundwater are connected

• The goal is to conserve “wet” water 

• Irrigation increases ET

• Time and location factors are acknowledged but not 

emphasized



Definitions

• Water conservation practice

• less diversion/less pumpage

• keep the water on the land

• ????

• Irrigation efficiency

• beneficially used/applied



Sources of Water 

to a Stream
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Losing Reach of Platte

Groundwater Contours in Nebraska



Watershed – Land area that contributes

water to the stream
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Perennial Streams in Kansas

A perennial stream is a stream has 

continuous flow in parts of its bed all year round ………..

Sophocleous, KGS
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Mulching with Crop Residue will

• Reduce soil water evaporation

• Reduce irrigation requirements?

• Increase stream flow



With Deficit Irrigation We

Purposely Allow Crop Stress



Deficit Irrigation will

• Reduce evapotranspiration

• Reduce irrigation requirements

• Increase stream flow



Selecting Lower Water Use Crops Will

• Reduce evapotranspiration

• Reduce irrigation requirements

• Increase stream flow





Groundwater Contours Near Gaining Stream



Groundwater Contours Near Losing Stream



Groundwater Contours in Nebraska



Where does extra 
irrigation vapor go?

DeAngelis and others (2010), Evidence of enhanced 

precipitation due to irrigation over the Great Plains of the 

United States.

“over the 20th century. Increases in precipitation of 15-30% 

were detected during July from the easternmost part of the 

aquifer (Ogallala) to as far downwind as Indiana”

“evapotranspiration over the Ogallala Aquifer contributes to 

downwind precipitation and that the contribution is greater 

when the evapotranspiration is higher” 



Where does extra 
irrigation vapor go?

Szilagi (2018), Anthopogenic hydrological cycle 

disturbance at a regional scale: State-wide 

evapotranpiration trends (1979-2015) across Nebraska, 

USA.

“ET rates over irrigated crops increased by 7 mm 

decade-1 despite a -4.4 mm decade-1 drop in 

precipitation rates”



Based upon: 

• Water conservation practices for a river valley 

irrigated with groundwater, Agricultural Water 

Management, 1998

• Effective Use of Water in Irrigated Agriculture, 

CAST Report No. 113



Conservation Study
Irrigation Application Efficiency 

& Tillage Scenarios
21 MARCH 2018



Modeling Tools and Process Review: 

Previously developed integrated models were used to represent processes Dr. 
Eisenhauer discussed

Western Water Use Model 
WWUM

Cooperative Hydrology Study Model 
COHYST



Project Purpose: 

Evaluate impacts that selected conservation practices have on 
aquifer conditions and streamflow

For this project, two conservation practices were selected for 
evaluation: 

◦ Changes in Irrigation Application Efficiency  (IAE)
◦ Changes in Tillage Practices (Till)

Conceptualization: 
◦ Evaluate results at condition extremes
◦ Establish maximum expected envelope of results

◦ Does the envelope range indicate additional work would be beneficial?



IAE Scenario:

Modifications for the IAE Scenario were developed by adjusting 
the Application Efficiency used in the models.

Irrigation Efficiency Scenario compared two model runs:
◦ Baseline Condition 
oFlood irrigation used an application efficiency (AE) of 65%

oCenter Pivot irrigation AE ranged from 70-85% depending on the year

◦ High Irrigation Efficiency Scenario 
oAll irrigation applied at 95% AE rate
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Till Scenario:

Modifications for the tillage scenario were developed by 
modifying the tillage practices represented in the model.  

Tillage Scenario compared two model runs:
◦ Baseline Condition 
oTillage practices trended through time

◦ Minimum Tillage Scenario 
oLimited tillage practices generally to a single planting operation
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Net Recharge:

Recharge Change
– Pumping Change

Positive = Aquifer Gaining Water
Negative = Aquifer Losing Water

Graph represents the distribution 
of average annual depths 
computed as the volumetric 
change divided by the acres 
impacted in the scenario. 

Out of the 10,500,000 acres in the 
combined NRD areas, the 
scenarios impacted:

IAE Scenario:  2,350,000 acres

Till Scenario:  3,100,000 acres



Evaluation Summary
1. Results from the tillage scenario show a higher potential total 

impact on available water supplies compared to results from the 
irrigation efficiency scenario.

2. Results from the other modeling tools (surface water model and 
the ground water model) can provide insight to the timing and 
availability aspects of the water budget changes

3. Considerations for additional analysis
Evaluate how representative modeled tillage practices are to those 
actually “on the ground” or are likely to become “on the ground”
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The Three “C”s of Drought Planning 

in the North Platte NRD:

Competition, Collaboration, and 

Community

Upper Platte Basinwide Planning Group

North Platte, NE

March 21, 2018

Tracy Zayac, Policy Advisor

North Platte Natural Resources District

Scottsbluff, NE



Presentation Summary

 Overview of planning process

 NRD goals

 Stakeholder perspectives

 Planning strategy

 Highlights of draft plan

 Major building blocks

 Critical components and lessons learned

 Elements of success

 Room for improvement



Drought Planning Goals

 Develop framework for managing resources during drought

 Understand sector-based drought impacts and vulnerabilities

 Analyze cost-benefit of mitigation and response strategies

 Build capacity for implementation



Stakeholder perspectives

 Broad-based sector representation

 Ag and industry

 Environment and recreation

 Non-ag business, tourism

 Social services, faith-based groups, education

 Media and local government

 Public health, behavioral health, emergency management

 Cross-sector learning and creating solutions

 Sectors describe drought vulnerabilities and impacts to each other

 Consider differences and commonalities

 Integrate understanding of problems

 Collectively develop and implement solutions



Drought Planning Process Overview

 Drought Tournament – November 2016

 Competitive strategy development for simulated drought scenario

 What?

 How?

 Begin inter-sector conversations

 Stakeholder meetings

 Large group:  all stakeholders 

 Small group:  intra- and inter-sector

 Plan Committee

 Sector representatives selected by all stakeholders



Plan Highlights

 Education!

 Largest component of Plan

 Includes collaboration with other organizations

 Monitoring

 Regularly gather data on conditions for forecasting and assessment

 Communicate to decision-makers

 Vulnerabilities and Impacts

 Key topical areas across spectrum of sectors

 Mitigation and response strategies

 Updates

 Evaluation and metrics

 Plan for revision



Critical Components

Plan

Partnerships

Data Programs

Strategies



Lessons Learned

 Educate decision-makers and the public early and often

 Clearly define roles and responsibilities

 Get buy-in from decision-makers and the public



CONJUNCTIVE 

WATER 

MANAGEMENT 
IN THE UPPER 

PLATTE RIVER BASIN

Jesse Bradley, NeDNR

March 21, 2018

Upper Platte Basin-Wide Plan SPG



UNDERLYING CONCEPTS OF CONJUNCTIVE 
WATER MANAGEMENT (CWM)

• Surface and 

groundwater resources 

are interconnected

• Decisions to improve 

the management of one 

cannot be made 

properly without 

considering the other

Stream

Canal

Aquifer





• Typically, by:

o Using or storing additional 

surface water when it is 

plentiful

o Relying more heavily on 

groundwater during dry 

periods

• Can change the timing and 

location of water for more 

efficient use

HOW IS CWM ACCOMPLISHED?
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Uses are within supply
Many uses may have no 

supply during dry periods

Scenario 1:

USING SURFACE WATER ONLY
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Scenario 2:

USING GROUNDWATER ONLY
Supply
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Time
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Underuse supply early…

…then exceed supply later



Scenario 3:

MANAGING SUPPLIES THROUGH CWM
Supply
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More efficient use of supplies

during all periods



• Surface water diversion and 

groundwater pumping

• Aquifer recharge

• Management of the timing of return 

flows

• Program for monitoring and evaluation

COMPONENTS OF CWM



• Maximize available water supplies

• Leverage existing infrastructure

• Use existing planning framework

• Minimize the need for regulatory actions

• Customize to local opportunities or needs

• Maintain viability of existing uses

BENEFITS OF CWM

Lake StreamCanal



• Augmentation projects such as N-CORPE

• Western canal conjunctive management study

• Water leasing arrangements

• CPNRD transfers and canal refurbishment 

• Capturing excess flows using existing canal infrastructure 

(in partnership with irrigation districts)

EXAMPLES OF CWM PROJECTS



APPLYING 

CONJUNCTIVE 

MANAGEMENT 
IN THE UPPER 

PLATTE RIVER BASIN



UPPER PLATTE RIVER WATER 
SUPPLIES

• Receives average of 1 million ac-ft
from snowmelt in Wyoming each 
year (North Platte Decree)

• More variable inflows in South 
Platte from Colorado

• Water is generally fully allocated, 
particularly above Elm Creek 
(overappropriated)

• Streamflows required to be shared 
under Endangered Species Act 
(Federal)

• Unappropriated water does occur 
during some very wet years, during 
shorter intervals, and outside of the 
irrigation season

Unappropriated Water Supply



2011 PILOT PROJECT

• High flows in spring prior to irrigation season

• NeDNR coordinated with NRDs, Irrigation Districts/Canal 

Companies to divert excesses

• Acquisition of permits 

• Contracts

• Monitor



2011 PILOT PROJECT 

23 Canals and 5 NRDs

Diversion Total                    142,000 acre-ft

Recharge Total         64,000 acre-ft

2011-2019 Returns              15,000 acre-ft

Platte River

North Platte River

South Platte River

¯
Major Streams

NRD

Canal Reach Used in Recharge Event

0 30 6015 Miles



Friday, September 20, 2013 Saturday, September 21, 2013

2013 FLOOD FLOWS



2013 FLOOD FLOWS

9 Canals and 4 NRDs

Diversion Total                      44,000 ac-ft

Recharge Total                      27,000 ac-ft

2011-2019 Returns                5,600 ac-ft

Platte River

North Platte River

South Platte River

¯
Major Streams

NRD

Canal Reach Used in Recharge Event

0 30 6015 Miles



2015 FLOOD FLOWS

• Wet conditions during above average spring snowmelt

• Canals filled early

• Stored excess in lakes, reservoirs

30-Mile Canal Headworks, 

June 2015



2015 FLOOD FLOWS

7 Canals and 4 NRDs

Diversion Total                     17,700 ac-ft

Recharge Estimate              7,600 ac-ft

Platte River

North Platte River

South Platte River

¯
Major Streams

NRD

Canal Reach Used in Recharge Event

0 30 6015 Miles



SUMMARY OF FLOOD FLOW DIVERSIONS
(First Increment)

• Over 200 Kaf of flood flows 

diverted since 2011

• Resulting recharge in excess of 

100 Kaf

• Accretions will benefit Platte 

River flows for many years into 

the future

• Process in place for future 

successes  

• Reduces the need for additional 

regulations

• Creates greater resiliency in 

future periods



CWM FUTURE ACTIVITIES

• Expand implementation of 

CWM projects 

• Enhance adaptation strategies 

based on management goals

• Support continued investment 

in maintaining and enhancing 

infrastructure

• Ensure that sound science 

and monitoring are available 

to support management 

decisions

Cozad Canal, Gothenberg, NE



Jesse.Bradley@nebraska.gov



▪ Post-1997 use depletions (33,800 AF at end of second increment) – Statutory Requirement

▪ Potential supplemental goals to #1 above that have been mentioned/discussed:

– Maintain first increment mitigation efforts (estimated depletion offset of 43,600 – 126,200AF)

– Offset growth in depletions from all uses during the next increment (approximately 44,600 AF – 3,500 AF in 
post-1997 use depletions already included in #1 above = 41,100 AF). 

– Offset post-1997 use depletions plus 5,000AF? 10,000 AF? % of total depletion growth in the second 
increment?

– Offset growth in depletions since 1997 of all uses (105,200 AF – 33,800 included in #1 above = 71,400AF)

– Compensation for lost hydropower generation due to depletions of surface flows

– Offset lost hydropower with alternative energy source (wind, etc.)

– Compensate surface water uses to improve reliability of water (canal improvements, diversion improvements, 
conjunctive management, etc.)

– Drought plan – targeted actions (such as conjunctive management, regulation, etc.) to improve reliability of 
water during drought periods

2nd Increment Target Goals

March 21, 2018
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Public Comment

Next Meeting – May 16, 2018
Holiday Inn Express | North Platte, NE
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